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Description 

FIF'nOFTH P INVENTION 

also relates to a photosensitive element having an infrared-sensitive layer. 

!s ment. e.g., by means of a laser beam. The image " . exoosing. The digital Information could 

digital information used to adjust the relative portion of the mater.^ !^ie?Isnv3^Sw^ by adjusting the digitized 

,„ » .a. ™. been ve^ ..cjc^ StST^^^ JSTJllS^ 

used to prepare relief limgee. e.g., fle«o9.apl»o pr.n»ng pIMee^ ^^7^1 

. threre=tSe^^^^^^^^^ 

^irv::r^;:rsKreSr^^^^^^^^^^ 

Spereltion in order to achieve materials which have the other necessary propert.es of the relief. 

40 gl l^aMARY OF THF INVENTION 

[0006] The present Invention relates to a process for preparing a relief image which comprises: 

(1) preparing an element having the following layers: 



45 



S a pS^^ensitive layer comprising an elastomeric binder, at least one monomer and an initiator having sen- 

St?.I:rnTSd^^^^^ ^yer Which is substantially opaque to actinic radiation 

at tei one ^^^^^^ 'ay«^ ''^^^^^^ photosensitive layer (b) and the infrared radiation sens,- 

five layer (c); and 
(d) a coversheet; 

(2) exposing imagewise the element through layer (d) with infrared laser radiation; 

(3) removing the layer (d) having adhered thereto a part of layer J^). wherein the^^^^^^^^^ element consists of lay 
ers (a), (b). (b') and a mask consisting of the part of layer (c) not adhered to layer (d). 
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(4) exposing overall the remaining element of step (3) with actinic radiation through the mask; and 

(5) developing the product of step (4). 

5 [0007] In a second embodiment, the invention relates to a photosensitive element suitable for preparing a relief image 
comprising: 

(a) a support; 

(b) a photosensitive layer comprising an eiastomeric binder, at least one moiiomer and an initiator having sensitivity 
10 to non-infrared actinic radiation; 

(c) at least one infrared radiation sensitive layer which is substantially opaque to actinic radiation; 

(b') at least one barrier layer interposed between the photosensitive layer (b) and the infrared radiation sensitive 
layer (c); and 

(d) a coversheet which is removed after imagewise exposure to infrared laser radiation. 

15 

DETAILED DESCRIPTION OF THE INVENTION 

[0008] The process of this invention combines the convenience and sensitivity of infrared laser imaging using con- 
ventional photosensitive compositions including photohardenable compositions which are known to produce flexo- 
20 graphic printing plates. Consequently, flexographic printing plates with known good printing characteristics can be 
produced quickly and economically by using digital imaging means. 

PrQce§§ 

25 [0009] The process of this invention is performed in the following manner: First, an element is prepared having the 
following layers in the order specified above. 

[0010] The term "substantially opaque to actinic radiation" means that the amount of actinic radiation transmitted to 
the underlying photosensitive layer is so miniscule that no significant amount of photoinduced reaction occurs in the 
photosensitive layer. 

30 [0011] Layer (c) is generally referred to as the "infrared-sensitive layer" and that term as used herein means a layer 
which comprises both infrared-sensitive material and actinic radiation opaque material or a single material which func- 
tions in both capacities. This layer can be referred to as an "infrared sensitive layer" or an "actinic radiation opaque 
layer" (radiation opaque layer). Although, this is generally referred to as a single layer, it will be understood that two or 
more layers can be used. 

35 [0012] The element can be constructed as a single unit having an infrared-sensitive layer overlying a photosensitive 
layer. The Individual layers can be prepared employing a variety of techniques which are well known to those skilled in 
the art. Such techniques include coating or spraying, molding, extrusion and calendering. The layers can be formed on 
the support sequentially or simultaneously. 

[0013] Alternatively, the element can be constructed from two separate elements: (1) a conventional photosensitive 
40 element comprising a support, a photosensitive layer and a removable coversheet, and (2) an infrared-sensitive ele- 
ment comprising an infrared-sensitive layer and a removable coversheet by removing the coversheet of the photosen- 
sitive element (1) placing the two elements together such that the infrared-sensitive layer Is next to the photosensitive 
layer. The barrier layer is present on either the photosensitive layer or the infrared-sensitive layer. By placing together 
the two elements, the barrier layer is interposed between the photosensitive layer and the infrared-sensitive layer. The 
45 two elements can be simply placed together or they can be laminated. Only moderate temperatures should be used 
during lamination. 

[0014] Elements having a photohardenable layer are well suited for use as the photosensitive element (1). In partic- 
ular, conventional, commercially available flexographic printing elements can be used. The release layer on the flexo- 
graphic printing element can also function as a barrier layer. This is discussed in greater detail below. 

50 [0015] The infrared-sensitive layer in the element is interposed between the coversheet and the barrier layer. The 
infrared-sensitive layer has an adhesion balance between the coversheet and the barrier layer such that It adheres 
more strongly to one of the layers. The difference in adhesion should be sufficiently great so that if the coversheet were 
removed prior to exposure to infrared laser radiation, i.e., peeled off, the entire infrared-sensitive layer would remain 
affixed to either the coversheet or to the barrier layer. The infrared-sensitive materials which can be used in the process 

55 of the invention are those for which the adhesion balance is reversed when the material is exposed to infrared laser radi- 
ation. Thus, after exposure to infrared laser radiation the Infrared-sensitive layer adheres more strongly to the layer to 
which it had lower adhesion prior to the exposure. In most cases, the infrared-sensitive layer has greater adhesion to 
the coversheet before exposure to irifrared laser radiation and has greater adhesion to the barrier layer after exposure 
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to that radiation Thus when the coversheet is removed, substantially all of those areas of the Infrared-sensitive layer 
^^£^^J^^ ^-^l<i^re to the barrier layer and substantially all of those areas of the in^^ej-sen^ v« 
raJeTwhirh S^" exposed adhere to the coversheet and ---'^ j"^^^^^ 

exposed adhere to the coversheet and are removed with It. _ ,o,<ic«o,, 

moi61 The second step in the process of the invention is to Imagewise expose the element to infrared aser radia^^on 

cniiri ^tate lasers e a Nd:YAG lasers emitting at 1 060 nm which are very useful. ^ 
roJlT TheTti^ step in the process of the invention is to remove the coversheet having adhered thereto a part of the 
S .ISfa icJrS ^ve^^^^^^ which is substantially opaque to actinic radiation (layer c). ^^^^^.'^^ r^^^'^^^' 
me"^.n"^Xe.s (a).(b). (b') and the part of layer (c) not adhered to layer (d) to create an actinic rad.at.on opaque 

raoiar TheS!.rth S in the process of the invention is to oveiall expose the remaining element with actinic radia«on 
tSloh tie m^k The tJ^ of radiation used is dependent on the type of pholoinitiator in the photosensitive layer. The 
*aa«^-oJS. in the remaining infrared-sensitive layer on the ^^-'-^-^"^^^^^^^^ZZ^^s^^ 

Sria^bene^h^m being exposed to the actinic laser radiation. For photohardenable systems, those areas covered 
Z Tlo^n^^IZn^<,ue mas^ do not polymerize or crosslinlc. The areas not covered by the ao^nK. radiat^n- 
o^oL mask Je exposed to actinic radiation and photoharden. IWIost photoinitiators are sensitive to visible or UV rad.- 
aS^nl^mDirorrXviSor UV sources include carbon arcs, mercury-vapor arcs, fluorescent lamps, electron 

cury-vapor lamps, particularly the sun lamps. A standard radiation source is the Sylvania 350 BlacWight fluorescent 
?arTm<FR48T12/350VUVHO/180.1 15 w) which has a central wav . 
Zgf Itt int^rnpla^^^^ the imagewise exposure to infrared radiation and the overall exposure to actinic radia- 
te be creS^'tSfhe same equipment. It is preferred that this be done using a drum Ke the phofosensitve ele- 
mTntte mounted on a drum which is rotated to allow for exposure of different areas of the element. 
roSor FSThotoSardTnreVstem^ it is preferred that this exposure step be carried out in the absence of o^gen^ 
KhotoLdenrng reactions will take place when oxygen Is present, but they require longer exposure ftrnes and the 
r^t^^^Z^o^^^- The element can be placed in a vacuum frame for the exposure step. If *f .f 
S^fy^^^^^^ tacky some type of releasable covering should be put over the layer to prevent it f">m shd< ng 
foTe colrlflhl^^^^^^ fUe. Ex^Sire can also be carried out in an inert atmosphere, e.g.. nitrogen, or with the 

^ T^Te'bS; C^Z;:^:Z^ the interaction of oxygen with the photohardenable layer and. thu. the 

riS.T™c" SS^I Csl^r™ ™^s3d"s . minutes, depending upon the intens«y and 
Si I^erHSr bS of the radiation, its distance from the photosensitive element, and the nature and amount of 
, thToSoSive ^r^Stion Typically for the photohardenable elements discussed below, a mercury vapor arc or a 
* nlTiTuri a Tst^^^^^^^ 3.8 to '53 cm (7.5 to 60 inches) from the element. Exposure temperatures are prefer- 

r^rFolrn'^^l'^^^^^^ through the mask fomied by the actinic radiation^aque material 

Kaqe°f S^ed o form a relief. The development step Is based on the differences in physical propertes 
5 iSy^in the ar^s oHhe photosensitive layer which have been exposed to actinte radiation. ^^^^^J^^^^J^^ 
teen S^sed. Development may involve, e.g., washing out the more soluble port.ons of the Ph<;<«e^ 
oTtmn^ToWis of the photosensitive layer to another substrate. When systems are used in w^if 
S c raSo?resu?ts in differences In solubility, devetopment is accomplished by washing with a s"'table d^elope^ 
sofverDevSmlnt is usually carried out at about room temperature. The devetopers can be organic ^ol ve"te^ aque- 
;o Tus or s^mSqSZs iiutions The choice of the developer will depend on the chemical nature of the photosensitive 

TooSr Ad'StiraCcess steps will be discussed below in conjunction with specific photosensitive elements. 



55 



roMSt A ohotosensitive element which is particularly suited for the process of the invention is defined above. 
Sm61 The^frrreS^nsSriayer (layer c) should be capable of absolving infrared laser radiation, and should be 
opaque to a^i^^dirn TdeL^^^^^ This can be accomplished using a single materia, or comb.na.on of 
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materials. Also, a binder can be present if desired. The properties of the infrared-sensitive layer can be modified by 
using other Ingredients, such as, for example, plasticlzers, pigment dispersants, adhesion modifiers, surfactants, and 
coating aids, provided that they do not adversely affect the imaging properties of the element. 
[0027] The infrared-absorbing material should have a strong absorption in the region of the Imaging radiation, typically 

5 750 to 20,000 nm. Examples of suitable infrared-absorbing materials which can be used alone or In combination Include 
dyes, such as poly(substituted)phthalocyanine compounds; cyanine dyes; squarylium dyes; chalcogenopyryloarylidene 
dyes; bls(chalcogenopyrylo)polymethine dyes; oxyindolizine dyes; bis(aminoaryl)polymethine dyes; merocyanine dyes; 
croconium dyes; metal thiolate dyes; and quinoid dyes. Also suitable are pigments which can be used alone or In com- 
bination, including carbon black, graphite, copper chromite, chromium oxides, cobalt chrome aluminate, and other dark 

10 inorganic pigments. The inorganic pigments, generally function as both infrared-absorbing material and radiation- 
opaque material. 

[0028] The infrared-absorbing materials can be present In any concentration which Is effective for the intended pur- 
pose. In general, for the organic compounds, concentrations of 0.1 to 80% by weight, based on the total weight of the 
layer, have been found to be effective. 

IS [0029] Any material which prevents the transmission of actinic light to the photosensitive layer can be used as the 
actinic radiation-opaque material. Examples of suitable actinic materials include dyes and pigments, particularly the 
inorganic pigments discussed above. As most initiators which are used in the photosensitive layer are sensitive to 
actinic radiation in the ultraviolet region, it is often convenient to use carbon black to provide UV and visible opacity. 
When carbon black is used it is not necessary to use an additional infrared-sensitive material. 

20 [0030] The concentration of the actinic radiation-opaque material Is chosen so as to achieve the desired optical den- 
sity. I.e., so that the layer prevents the transmission of actinic radiation to the photosensitive layer. The concentration of 
radiation-opaque material which is needed, decreases with increasing thickness of the layer. In general a concentration 
of 1 -80% by weight, based on the total weight of the layer can be used. It is preferred to use 2-70% by weight, based 
on the total weight of the layer. 

25 [0031] The binder for the Infrared-sensitive layer is a polymeric material In which the other nriaterials In the Infrared- 
sensitive layer can be uniformly dispersed. The binder should also be capable of forming a uniform coating on the pho- 
tosensitive layer or barrier layer. Examples of organic binders which can be used include polymers such as ethylcellu- 
lose, nitrocellulose, polyacrylic acids and the metal alkali salts thereof; homopolymers and copolymers (i.e., polymers 
of two or more monorriers) of acrylates. methacrylates, and styrene; polyvinyl alcohol, polyvinyl chloride, and polyacry- 

30 lonltrile; amphoteric Interpolymers; and mixtureis thereof. 

[0032] The thickness of Infrared-sensitive layer should be in a range to optimize both sensitivity and opacity. The layer 
should be thin enough to provide good sensitivity, i.e., the change in adhesion balance should occur rapidly upon expo- 
sure to infrared laser radiation. At the same time, the layer should be thick enough so that the areas of the layer which 
remain on the barrier layer after Imagewise exposure effectively mask the photosensitive layer from actinic radiation. In 

35 general, this layer will have a thickness from 2.0 nm (20 A) to 50 ^m. It is preferred that the thickness be from 4.0 nm 
(40 A) to 40 |xm. 

[0033] In most cases the infrared-sensitive layer adheres more strongly to the coversheet prior to exposure to infrared 
laser radiation and adheres more strongly to the barrier layer after exposure. Such materials are commercially availa- 
ble, e.g., LaserMask^M from James River Graphics, Inc. It is also possible to use materials In the reverse mode, i.e., 

40 ones in which the adhesion of the infrared-sensitive material to the coversheet increases upon exposure to infrared 
radiation and the non-exposed areas remain on the barrier layer when the coversheet Is removed. 
[0034] Additional layers can be present in the element to control the adhesion of the actinic radiation opaque layer. 
[0035] The coversheet should provide the proper adhesion balance with the infrared-sensitive layer as discussed 
above. Generally, the coversheet Is a dimensionally stable polymeric film. The film should be transparent to infrared 

45 radiation since the Infrared-sensitive layer is imaged through the coversheet. The coversheet is generally a thin trans- 
parent tilm of polyester, polycarbonate, polyamide, fluoropolymers, polystyrene, polyethylene, polypropylene, or other 
strippable material. A preferred coversheet Is polyethylene terephthalate. The coversheet typically has a thickness from 
2.5 to 250 ^im (0.1 to 10 mils), with a preferred thickness of 13 to 130 ixnrt (0.5 to 5 mils). 

[0036] The element has at least one barrier layer, (b') interposed between the photosensitive layer and the infrared- 
50 sensitive layer. The photosensitive layers can be inherently tacky, especially the photohardenable layers used to make 
flexographic printing plates. The barrier layer is helpful in achieving the correct adhesion balance. In addition, the barrier 
layer prevents the migration of monomer, if present, from the photosensitive layer to the infrared-sensitive layer. If the 
monomer is compatible with the materials used in the infrared-sensitive layer and migratory, monomer migration will 
occur with time and can drastically alter the adhesion balance. If the monomer is substantially Incompatible with the 
55 infrared-sensitive layer or substantially non-migratory there will be no migration. But if there is even marginal compati- 
bility, migration will occur. The barrier layer is particularly helpful when the element is not imaged and developed imme- 
diately after it is put together. 

[0037] The barrier layer should be transparent to actinic radiation so that when the element is exposed to actinic radi- 
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ation through the infrared-sensitive layer, the radiation passes through the barrier layer to the underlying photosensitive 
layer without significant diminution in intensity. 

[0038] The barrier layer should also be removable prior to or during the development step, at least in those areas cor- 
responding to the areas of the photosensitive layer which are removed to form the relief. This can be accomplished by 

5 using a strippable barrier layer and simply peeling it off after the actinic radiation exposure step. Or. when the develop- 
ment step is a washout step, the barrier layer can be soluble, swellable, dispersible or liftable in developer solutions, at 
least in those areas not exposed to actinic radiation, during processing of the exposed element. Examples of materials 
which are suitable for use as the barrier layer and are completely removed in developer solvents include polyamides, 
polyvinyl alcohol, hydroxyalkyi cellulose, copolymers of ethylene and vinyl acetate, amphoteric interpolymers. and com- 

10 binations thereof. The strippable barrier layer can be a thin film, e.g., polyester. 

[0039] Another type of barrier layer which can be used when the photosensitive layer is developed by a washout proc- 
ess, is a photosensitive layer. This type of barrier layer will have the same kind of photosensitivity as the underlying pho- 
tosensitive layer, i.e., both should be photosolubilizable or both should be photohardenable. Thus, when this type of 
barrier layer is used, it is removed by the developer solvent in the same areas where the underlying photosensitive layer 

15 is removed, and remains on the surface in the areas where the underlying layer remains. 

[0040] When the underlying layer is photohardenable. the barrier layer can be photosensitive itself, i.e.. contain mon- 
omer and initiator, or it can become photosensitive when in contact with the hardenable layer. 

[0041] Another type of barrier layer which can be used with the elastomeric photohardenable materials discussed 
below, is a layer of an elastomeric composition. The composition can consist simply of a nonpholosensitive elastomeric 
20 binder layer similar to the binder in the photohardenable layer. A preferred barrier layer is an elastomeric composition 
comprising an elastomeric polymeric binder, a second polymeric binder and optionally a nonmigratory dye or pigment. 
The elastomeric polymeric binder in the elastomeric composition is generally the same as or similar to the elastomeric 
binder present in the photopolymer layer. 

[0042] It is also possible to use more than one barrier layer. For example, an elastomeric barrier layer can be present 
25 next to the photohardenable layer and this, in turn, can be overcoated with a barrier layer which is soluble both before 

and after exposure to actinic radiation. The exact choice of barrier layer(s) will depend on the nature of the photopoly- 

merizable layer and the infrared-sensitive layer and other physical requirements of the photosensitive element. 

[0043] The support can be any material which is conventionally used with photosensitive elements and, in particular. 

those used to prepare flexographic printing plates. Examples of suitable support materials include polymeric films such 
30 as those formed by addition polymers and linear condensation polymers, translucent foams and fabrics. A preferred 

support polyester film; particularly preferred is polyethylene terephthalate. The support typically has a thickness from 

51 to 250 \im (2 to 10 mils), with a preferred thickness of 76 to 200 ^m (3 to 8 mils). In addition, the support can be 

subbed or surface treated to improve adhesion. 

[0044] The photosensitive layer generally comprises a photoinitiator. which is sensitive to non-infrared actinic radia- 
35 tion, and a component that is capable of reacting with the initiator, after it has been activated by exposure to actinic radi- 
ation. The interaction of the initiator and the component produces a change in the physical properties of the layer. The 
areas of the photosensitive layer which have been exposed to actinic radiation are differentiated from the areas which 
have not been exposed based on the photoinduced difference in the physical properties of the exposed and nonex- 
posed areas. The types of physical property changes in photosensitive layers that can be used to advantage in the 
40 process of the invention include changes in solubility, swellability or dispersability, changes in softening point, changes 
in tackiness and changes in permeability for processing solution. 

[0045] Of interest, particulariy for the formation of relief images, are those systems in which exposure to actinic radi- 
ation effects a change in solubility in the photosensitive layer. As used herein, the term "solubility" is intended to mean 
the ability to be removed by the action of a developer liquid and is intended to encompass swellability and dispersability. 

45 as well as complete solubility. The change in solubility can be an Increase due to a photosolubilization reaction, or a 
decrease due to a photohardening reaction, either photocrossi inking or photopolymerization. Photosolubilization gen- 
erally occurs by the reaction of a preformed polymer with either pendant reactive groups or other molecules to increase 
the solubility (or the rate of solubilization) of the photosensitive material. Photocrosslinking generally occurs by the 
crosslinking of a preformed polymer to form a less soluble crosslinked polymeric network. This can take place either 

50 through dimerization of pendant reactive groups attached directly to the polymer chain, or reaction of the polymer with 
a separate polyfunctional photoactive crosslinking agent. Photopolymerization generally occurs when relatively low 
molecular weight monomers or oligomers undergo photoinitiated catlonk: or free radical polymerization to form less sol- 
uble polymers. 

[0046] It is preferred to use photohardenable materials as the photosensitive layer in the process of the invention. 
55 Photohardenable materials can be photocrosslinkable, photopolymerizable, or combinations of both. Photohardenable 
materials generally comprise a binder, a photoinitiator or photoinitiator system (hereinafter referred to as "photoinitiator 
system") and one of (i) a low molecular weight monomer or oligomer capable of undergoing polymerization, (ii) reactive 
groups pendant to the binder which are capable of reacting with each other or (iii) reactive groups pendant to the binder 
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V and a crosslinking agent capable of reacting with the reactive groups. 

[0047] Materials which can be used as the binder include polymers and copolymers of acrylates, methacrylates, acr- 
ylamldes, styrene, vinyl acetate and its partially hydrogenated derivatives, including amphoteric interpolymers. Also gel- 
atin and cellulose esters and ethers, and elastomeric materials, such as polymers and copolymers of butadiene and 
5 isoprene can be used. The photoinitiator system is one which, upon irradiation with actinic radiation, forms a species 
which will initiate either free radical or cationic crosslinking or polymerization reactions. By actinic radiation, it is meant 
high energy radiation including but not limited to UV, visible, electron beam, and X-ray. Most photoinitiator systems for 
free radical reactions in current use are based upon one of two mechanisms: photofragmentation and photoinduced 
hydrogen abstraction. Suitable photoinitiator systems of the first type include peroxides, such as benzoyl peroxide; azo 
10 compounds, such as 2,2'-azobis(butyronitrile); benzoin derivatives, such as benzoin and benzoin methyl ether; deriva- 
tives of acetophenone, such as 2,2-dimethoxy-2-phenylacetophenone; ketoxime esters of benzoin; triazines; and biim- 
idazoles. Suitable photoinitiator systems of the second type include anthraquinone and a hydrogen donor; 
benzophenone and tertiary amines; Michler's ketone alone and with benzophenone; thioxanthones; and 3-ketocou- 
marins. 

IS [0048] Photoinitiator systems suitable for cationic crosslinking or polymerization reactions are those which, upon irra- 
diation, produce a Lewis acid or a protonic Bronsted acid which is capable of initiating polymerization of ethylene oxide 
or epoxy derivatives. Most photoinitiator systems of this type are onium salts, such as diazonium, iodonium and sulfo- 
nium salts. 

[0049] Sensitizing agents can also be included with the photoinitiator systems discussed above. In general, sensitiz- 
20 Ing agents are those materials which absorb radiation at a wavelength different than that of the reaction-initiating com- 
ponent, and are capable of transferring the absorbed energy to that component. Thus, the wavelength of the activating 
radiation can be adjusted. 

[0050] As mentioned above, the binder can have pendant groups which are capable of undergoing free-radical 
induced or cationic crosslinking reactions. Pendant groups which are capable of undergoing free-radical induced 
2S crosslinking reactions are generally those which contain sites.of ethylenic unsaturation, such as mono- and polyunsat- 
urated alkyi groups; acrylic and methacrylic acids and esters. In some cases, the pendant crosslinking group can itself 
be photosensitive, as is the case with pendant cinnamoyl or N-alkyI stilbazolium groups. Pendant groups which are 
papable of undergoing cationic crosslinking reactions include substituted and unsubstituted epoxide and aziridine 
groups. 

30 [0051] Monomers undergoing free-radical polymerization are typically ethylenically unsaturated compounds. Exam- 
ples of which include acrylate and methacrylate esters of alcohols and their low molecular weight oligomers. Examples 
of suitable monomers and oligomers with two or more sites of unsaturation capable of undergoing free-radical induced 
addition reactions, include the polyacrylate and polymethacrylate esters of polyols such as triethyleneglycol. trimethyl- 
olpropane, 1 ,6-hexanediol, and pentaerythritol, and their low molecular weight monomers. Esters of ethoxylated tri- 

35 methyolol propane, in which each hydroxyl group has been reacted with several molecules of ethylene oxide, as well as 
monomers derived from bisphenol A diglycidyl ether and monomers derived from urethanes have also been used. Mon- 
omers which undergo cationic polymerization include mono- and polyfunctional epoxides and aziridines. In some 
cases, where there are residual reactive sites in the binder, e.g., residual unsaturation or epoxide groups, the crosslink- 
ing agent can also react with the binder. 

40 [0052] Although, any of the above described photosensitive materials can be used in the process of the invention, 
photohardenable materials which are suitable for the preparation of flexographic printing plates are particularly pre- 
ferred and are described in greater detail below. 

[0053] The photohardenable material comprises an elastomeric binder, at least one monoirner and an initiator system, 
where the initiator system has a sensitivity to actinic radiation having a wavelength range not in the infrared region. In 
45 most cases, the initiator will be sensitive to visible or ultraviolet radiation. Any photohardenable compositions which are 
suitable for the formation of flexographic printing plates can be used for the present invention. Examples of suitable 
compositions have been disclosed, for example, in Chen et al. U.S. Patent 4,323,637. Gruetzmacher et al. U.S. Patent 
4.427,759 and Feinberg et al. U.S. Patent 4,894,31 5. 

[0054] The elastomeric binder can be single polymer or mixture of polymers which can be soluble or dispersible in 
50 aqueous, semi-aqueous or organic solvent developers. Binders which are soluble or dispersible in aqueous or semi- 
aqueous developers have been disclosed in Alles U.S. Patent 3,458,31 1 ; Pohl U.S. Patent 4,442,302; Pine U.S. Patent 
4.361,640: Inoue et al. U.S. Patent 3.794,494; Proskow U.S. Patent 4.177.074; Proskow U.S. Patent 4.431.723; and 
Worns U.S. Patent 4,517,279. 

[0055] Binders which are soluble or dispersible in organic solvent developers include natural or synthetic polymers of 
55 conjugated diolefin hydrocarbons, including polyisoprene, 1 ,2-polybutadlene, 1 ,4-polybutadiene, butadiene/acryloni- 
trile, butadiene/styrene thermoplastic-elastomeric block copolymers and other copolymers. The block copolymers dis- 
cussed in Chen U.S. Patent 4.323,636; Heinz et al. U.S. Patent 4,430,417; and Toda et al. U.S. Patent 4,045,231. can 
be used. It is preferred that the binder be present in at least an amount of 50% by weight of the photohardenable layer. 
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10 



15 



20 



25 



shell microqels and blends of microgels and preformed 
100561 The term binder, as used herein encompass^co^s^ 

macrcinolecular polymers, such as those ^'^'^^'^^^^^^ of monomers which should be compatible 

r00571 The pholohardenaWe layer can contam a single produced. Monomers that can be used in 

Ke binder to the extent that ^^^^^^^ tlZT^^^ Z^-^^^s can be found in Chen U.S. P«tent 

J^S^Lpreferredthatthemonomerbepresentinatie^ta^^ 

SSS The Photoinitiator system can be any single ^^^^ "ftiXe P^^^^^^ °» '""^ "^"""^^ " '"°"°T'^ 
SSer than infrared radiation, generating free radicals wh^h '™*^J^J PJ^J^^^, „t,aviolet radiation, preferably uitra- 
Slh^Hcessive termination. The P^^°»°'f '^^^ '^^^^^^^^^ s"'tabie photoinitiators include the sub- 

llet radiation. It should be thermally '"^^^^J^^^^^^^^^^^^^ have been disclosed in Gruetzmacher 

stituted and unsubstltuted polynuclear quinones Examples ot su y 

fillers or reinforcing agents. nhotohardenable layers are the same as discussed above. A 

of heat and/or pressure. „,«„arpd bv coating the infrared-sensitive material onto the cover- 

?00631 The infrared-sensitive layer is generally prepared f^°atmg "i infrared-sensitive layer to 

SmSw eovairtiaet. TWs can be *no =»,<'"°"«* " J^^^.SSl. The «nal elen»rt is prepared by remo^ng 
STenlhe euppo,.. describe, abj-re. ^^SJlr^SSther s»* the. «e b».ier lajsr Is ^ 

Z :;^r,=r:SrrjrrSr™s ...^^ e«„»n« . prese-a »^r 

rsrs^**.e™s»™.e^p»»^^ 

Ss o?the photosensitive layer together to form a tieS^ such that the infrared sensitive layer 

Sj^^eet c^n then be wrapped around the '^''^''^^S^^^^^^^^^^^ ^""^ 
S^Sc^t to the barrier layer. The infrared sens.t.ve ^f^r^^^^^^'^Zie layer Is wrapped around the cylindrKjal 
t^uouTpholosensitlve element. In a preferred jf "^^^^^^^^^ I German patent DE 28 44 426 The 

P^*™ e«^s de^ ^ch es . 
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wallpaper, decoration and gift wrapping paper Furthermore, such continuous printing elements are well-suited for 
mounting on conventional laser equipment. The sleeve or cylinder on which the printing element is wrapped when the 
edges are fused, can be mounted directly into the laser apparatus where It functions as the rotating drum during the 
laser exposure step. 

5 [0068] Unless othenAfise indicated, the term "flexographic printing plate or element" encompasses plates or elements 
in iany form suitable for flexographic printing, including flat sheets and seamless continuous forms. 
[0069] As discussed above, to prepare a flexographic printing plate, the printing elements are first imagewise exposed 
to infrared laser radiation through the coversheet. The coversheet Is removed and an actinic radiation opaque mask 
adheres to the barrier layer in a pattern. The element is exposed overall to UV radiation and then developed to remove 

10 the unexposed areas of the photohardenable layer, i.e., those areas which have not been photohardened. The barrier 
layer is removed in at least the unexposed areas. 

[0070] Developers which can be used with the photohardenable elements which are used to prepare flexographic 
printing plates include organic solvent developers, aqueous and semi-aqueous solutions. Suitable organic solvent 
developers include aromatic or aliphatic hydrocarbon and aliphatic or aromatic halohydrocarbon solvents, or mixtures 
IS of such solvents with suitable alcohols. Other organic solvent developers have been disclosed In published German 
Application 38 28 551. Suitable semi-aqueous developers usually contain water and a water miscible organic solvent 
and an alkaline material. Suitable aqueous developers contain water and an alkaline material. Other suitable aqueous 
developer combinations are described in U.S. Patent No. 3,796,602. 

[0071 ] Development time can vary, but it is preferably in the range of 2 to 25 minutes. Developer can be applied in any 
20 convenient manner, including immersion, spraying and brush or roller application. Brushing aids can be used to remove 
the unpolymerized portions of the composition. For photohardenable systems, washout is frequently carried out in an 
automatic processing unit which uses developer and mechanical brushing action to remove the unexposed portions of 
the plate, leaving a relief constituting the exposed image and the floor, 

[0072] Following development, the relief printing plates are generally blotted or wiped dry. and then dried in a forced 
25 air or Infrared oven. Drying times and temperatures may vary, however, typically the flexographic plate is dried for 60 to 
120 minutes at eo^'C. High temperatures are not recommended because the support can shrink and this can cause reg- 
istration problems. 

[0073] Additional process steps can be carried out in the preparation of flexographic printing plates from elastomeric 
photohardenable elements. 

30 [0074] One additional step is to give the element a blanket exposure to actinic radiation through the support. This 
exposure, generally called a backf lash exposure, is used to create a shallow layer of photohardened material, or a floor, 
on the support side of the photohardenable layer and to sensitize the photohardenable layer. The fkx>r provides 
improved adhesion between the photohardenable layer and the support and also established the depth of the plate 
relief. This backflash exposure can take place before, after or during the other imaging steps. It is preferred that this step 
. 35 take place immediately prior to the exposure step through the radiation opaque mask. Any conventional sources of 
actinic radiation can be used for this exposure step. Exposure times for the backflash generally range from a few sec- 
onds up to about a minute. 

[0075] Most flexographic printing plates are uniformly post-exposed to ensure that the photopolymerization or photo- 
crosslinking process is complete and that the plate will remain stable during printing and storage. This post-exposure 

40 step utilizes the same radiation source as the main exposure. 

[0076] Detackification is an optional post-development treatment which can be applied if the surface is still tacky, such 
tackiness not generally being removed in post-exposure. Tackiness can be eliminated by methods well known in the art, 
such as treatment with bromine or chlorine solutions. Such treatments have been disclosed in, for example, U.S. Pat- 
ents 4.400.459, 4,400,460 and German Patent 28 23 300. 

45 [0077] Detackification can also be accomplished by exposure to radiation sources having a wavelength not longer 
than 300 nni, as disclosed in EP-A-0 01 7927 and Gibson U.S. Patent 4,806,506. 

EXAMPLES 

so Example 1 

[0078] This example Illustrates the process of the invention using an infrared-sensitive film, where the IR-exposed 
areas adhere to the barrier layer. 

[0079] A Cyrel® 30CP (E. I. du Pont de Nemours and Company, Wilmington, DE) flexographic printing element was 
55 placed on the drum of a Crosfield 645 scanner. The temporary coversheet was removed leaving a polyamlde release 
layer as the outer surface. The polyamlde layer functioned as the barrier layer. A sheet of IR sensitive UV-opaque film 
(LaserMask^" made by James River Graphics, Inc.. South Hadley, MA) was placed on top of the Cyrel® flexographic 
printing element on the drum assisted with a roller available on the unit; The infrared sensitive layer was placed next to 
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to the laser. In the areas which had not been exposed to the IR sheet of IR sensitive 
ensure good UV mask density on the plate, the exposure was the support 

,0 film. The element was then removed from the drum and g-ven a back f^sh ^^^^^ J „33 

and a top exposure from the mask side of 120 seconds in a Cyrel ^^^^^^^ ^^^^ ^^^^ and polyamide 
developed with a 3:1 mixture (vol/vol) of Perclene and butanol m a ^^ J''^^' ^ d!,i„g ,he 60°C oven for 
layer dissolved in the developer and the unexposed areas ^rerem^^J «^ ^'^^dTa CyXght finishing unit. 
15 minutes, the developed plate was simultaneously light finished and post exposed in a oyre g 

IS Excellent image resolution was obtained. 
Fxample 2 

[0081] This example illustrates the process of the invention using two barrier layeis: an elastomeric barrier layer wfth 
20 a second, solvent soluble barrier layer on top. noivester support, photohardenable layer, 

(temporary coverlayer) was prepared as described '"^''^'"P'^^^ °* ^™/^Vi^^^ using double sided tape. The 

as described in Example 1 . rrt\/Ar<5heet of the IR film as described 

[0084] The mounted element was given an '-^^i-^^^^^^^^^^^ ,R sensitive films for 

30 in Example 1 . The coversheet was then ^^J^^^^^^^ to UV radiation and developed 

a total of three infrared imagewise exposures .n register. ^^^^^ ^^^^ .^''f ."^^^^^ o, 72o seconds, a development 

Of the photohardened material in the areas exposed to UV radiation. 
[00851 Excellent image resolution was obtained. 



Ex^mpiQ 3 



[0086] This example illustrates the fomiation of an ^^.T^^^^" ^^^^^^^^ '«y«'- 

0087] A flexographic photosensitive element ~'"P"='"9j/ J"'^^^^^^^^ as described in 
Llastomeric layer, polyamide layer and polyester '^'^^^'^^^'^IZ J^S^Sd^^^ 

Example 2 above. The photosensitive element was P'**^^^" ^'^f peel^ig it off. Thus, 

as described above. 
55 F; ^^"^P'® ^ 

[0089] This examples illustrates the use of different barrier layei. in the transfer of UV-opaque material using IR laser 
exposure. 
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[0090] A 0.1 3 mm (5 mil) thick sheet of polyethylene terephthalate film was coated with barrier layers A-C at the coat- 
ing weights listed below: 



10 



Sample 


Barrier Layer 


Weight^ 


4A 


Hydroxypropyl Cellulose 


27.9 


4B 


Polyamide'^ 


40.0 


4C 


85% Polyamide^/1 5% Amphoteric Interpolymer^ 


47.0 



15 



^ in mg/dm^ 

^ Macromeit 6900 from Henket Corp. (Minneapolis, MN) 

^ 40% N-l-octylacrylamide, 34% methyl methacrylate, 16% acrylic acid, 6% 

hydroxypropyl methacrylate, and 4% 1-butyl amino ethyl methacrylate 



[0091] Each of the coated samples were mounted and exposed to IR radiation as described in Example 1. In each 
case the UV opaque material transferred to the barrier layer in the IR laser exposed areas. 

20 Example 5 

[0092] This example illustrates the use of the process of the invention using an aqueous developable flexographic 
photosensitive element. 

[0093] A photohardenable composition is prepared by charging a 950 ml amber bottle with the following ingredients 
25 in the order listed: 



30 



35 



40 



Ingredient 


Amount (g) 


IVlethylene chloride 


276 


Methanol 


24 


Trimethylolpropane ethoxy triacrylate 


25 


2,2-Dimethoxy-2-phenylacetophenone 


4 


Core/shell microgel binder^ 


71 



^ The core/shell microgel has an elastomeric core of 2- 
ethylhexyl acryiate (98%). 1 ,4-butanediol diacrytate 
(1%), and allyl methacrylate (1%); an elastomeric shell 
of n-butyl acryiate (80%) and methacrylic acid (20%); 
and a core/shell ratio of 2:1 . 



[0094] The bottle is placed on a roller mill for 16 hours where the mixture turns into a clear, gelatinous mass. To this 
45 is added 1 ml of a solution containing 1 g C.I. Basic Green 4 (C.I. #42000) in 100 ml methanol. 

[0095] The mixture is charged to a rubber mill at lOO^'C to flash the solvent mixture, followed by milling for 15 minutes 
at 100°C. The photopolymer is rubbery. 

[0096] A plate is prepared by pressing 30 grams of photopolymer between a support and coversheet using a Carver 
Laboratory Press, Model 2000-129 (Fred S. Carver. Inc., Summit, NJ). The support is 0.22 mm (8.5 mil) Cronar® pol- 

50 yester film, coated with an adhesive layer containing a yellow antlhalation dye. The adhesive layer contains 33.26 parts 
polyvinylidene chloride, 0.317 parts polymethylmethacrylate beads, 1 .51 parts oxanol yellow dye and 0.053 parts sur- 
factant. The coversheet is 0.13 mm (5 mil) Mylar® polyester film coated with polyvinyl alcohol at 40 mg/dm^. The press 
cycle is equilibration at 150''C, followed by 2 minutes at 346 bar (5000 psi) and 1 minute at 690 bar (10,000 psi). 
[0097] The photosensitive flexographic element is mounted and exposed as described in Example -1 . The Imaged 

55 plate is developed with 0.5% aqueous sodium hydroxide solution for 5 minutes at 60°C (140°F) in a Cyrel® Aqueous 
Processor (E. I. du Pont de Nemours and Company, Wilmington, DE), then dried for 1 hour at 60''C (140''F). 
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Example 6 

10098] This example illustrates the process of the Invention using a different infrared sensitive film with adhesive layer 
S'^rKJiStS^^^ film IS first prepared. A coating solution Is made up of the .blowing ingredients: 





Ingredient 


Amount^ 


10 


Carbon black pigment 


0.32 




RCH-28808 Dlspersant 


0.13 




BIsphenol A polycarbonate (MW = 21 .000 to 25.000) 


0.05 


IS 


Dichloromethane 


9.5 




^ parts liy weight 



miooi This is stirred with steel beads to completely disperse the pigment and dissolve the polymer After stirring the 
ZLit^ cS^^^^ fa ^m (0.5 mi.) thic'k clear polyethylene ^e-P^-f alate «lm (stri^^^^^^ 
doctor knife with a 50 am wet gap. and air dried to form the active layer. A topcoat layer is coated onto the ^^t ^e 
fa^°fr^ a c^^tfng soluti^ confining 0.5 parts by weight bisphenol A polycarbonate and 9 5 parts by we-ght ^^^^ 
r!S^Lh^/^h6 o^^ layer is coated with a doctor knife to produce a dried layer about 1 micrometer thick After dry- 
r are;lHra^^l?3~^^^^^ tape (3M product 845. 3M Company, St. Paul. MN) is applied to the topcoat 
.5 Ser IhTa^hS"^^^^^^ 2^tyl ac^late with a small amount (less than 5o/c) aromatic P f-zer The 

Zl^^^u^r^ZZn sensitive element is: PET (strippable barrier layer). IB-sensitive layer, a top coat layer. Scotch 

hTcove^heet a^r^a^Tair have been removed, such that the transparent PET strippable bamer layer of the 
so ■ZZ sSS'e l::^s Z to the Photosensitive layer of the Cyrel« printing element The ^^^^^^'^^^ 
exDosure is carried out through Scotch tape backing layer using the scanner described in Example 1 . ^Je" the Scoteh 
b^WngtS^ is removi (with the adhesive layer), the black material stays on the PET layer (and hence °n the 
o^t^r^SJe rementt only in the areas whteh are exposed to IR radiation. The element is overall exposed to UV radi- 
aSo^^^^E" am^"^^^^^^^ barrier layer is stripped off and the element Is developed as described in Example 1 . 

35 

Claims 

1 . A process for preparing a relief image which comprises: 
40 (1 ) preparing an element having the following layers: 

S a rhotoinsitive layer comprising an elastomeric binder, at least one monomer and an initiator having 
sensitivitv to non-infrared actinic radiation; 

(c) at least one infrared radiation sensitive layer which is substantially opaque to actinic raj^tion; 
(b-) attast one barrier layer interposed between the photosensitive layer (b) and the infrared radiation 

sensitive layer (c); and 

(d) a coversheet; 

(2) exposing imagewise the element through layer (d) with infrared laser radiation; 

(3) removing the layer (d) having adhered thereto a part of layer (c). wherein the remaining element consists 
of layers (a), (b). (b') and a mask consisting of the part of layer (c) not adhered to layer (d). 

55 (4) exposing overall the remaining element of step (3) with actinic radiation through the mask; and 



45 



50 



(5) developing the product of step (4), 
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2. The process according to claim 1 wherein the exposure to actinic radiation in step (4) effects a change in solubility 
of the exposed photosensitive layer (b), and the develpment step (5) is carried out by removing (i) the areas of the 
photosensitive layer which are more soluble, (ii) the part of layer (c) adhering to the barrier layer (b*) and at least 
the areas of barrier layer (b') adhering to the areas of the photosensitive layer (b) which are more soluble. 

5 

3.. The process according to claim 2 wherein the photosensitive layer is photosolubilizable. 

4. The process according to claim 2 wherein the photosensitive layer is photohardenable and the relief image is used 
as a flexographic printing plate. 

10 

5. The process according to claim 1 wherein the barrier layer is strippable and is removed prior to step (5). 

6- The process of claim 1 wherein the photosensitive layer (b) is photohardenable and the development step (5) is car- 
ried out by removing (I) the Infrared-sensitive material which was not removed during step (3)> (ii) the areas of the 
IS barrier layer which were not exposed to actinic radiation, and (iii) the areas of the photohardenable layer (b) which 
were not exposed to actinic radiation. 

7. The process according to claim 1 which further comprises the step of: 

20 (6) backflash exposing the element overall to actinic radiation through the support, said backflash exposure 

occurring after step (1) and before step (5). 

8. The process according to claim 7 wherein step (6) takes place after step (1 ). 

25 9. The process according to claim 1 which further comprises a post-exposure step after step (5). 

10. The process according to claim 1 which further comprises a detackification treatment after step (5). 

11. The process according to claim 10 wherein the detackification treatment comprises exposure to light having a 
30 wavelength less than 300 nm. 

12. The process according to claim 1 wherein step (5) further comprises developing the product of step (4) by treating 
with a first developer to remove substantially all of layer (c), followed by treatment with a second developer to 
remove substantially all of the unexposed areas of the photohardenable layer and at least the unexposed areas of 

35 the barrier layer. 

13. A photosensitive element suitable for preparing a relief image comprising: 

(a) a support; 

40 (b) a photosensitive layer comprising an elastomeric binder, at least one monomer and an initiator having sen- 

sitivity to non-infrared actinic radiation; 

(c) at least one infrared radiation sensitive layer which is substantially opaque to actinic radiation; 
(b*) at least one barrier layer interposed between the photosensitive layer (b) and the infrared radiation sensi- 
tive layer (c); and 

45 (d) a coversheet which is removed after imagewise exposure to infrared laser radiation. 

14. The element according to claim 13 wherein carbon black is present in the infrared radiation sensitive layer (c). 
Patentanspruche 

50 . 

. 1 . Verfahren zur Herstellung eines Reliefblldes, umfassend: 

(1) Herstellen eines Elements, das die folgenden Schichten aufwelst: 

55 (a) einen Trager; 

(b) eine llchtempfindliche Schlcht, die ein elastomeres BIndemittel. wenigstens ein Monomer urid einen 
gegenuber nichtinfraroter aktinischer Strahlung empfindlichen Initiator umfeiBt; 
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(0) wenigstens eine gegenOber infraroter Strahlung empfindliche Schlcht. die fur aktinische Strahlung im 
wesentllchen undurchsichtig ist; 

(b-) wenigstens eine Sperrschicht. die sioh zwischen der .ichtempfindiichen Schick (b) und der gegenOber 
infraroter Strahlung empfindlichen Schicht (c) befindet; sowie 

(d) eine Declcschicht; 

(2) bildartiges Belichten des Elements durch Schicht (d) hindurch mit infraroter Laserstrahlung; 

(3) Entfernen der Schicht (d). an der ein Tel. von Bo^cht^tr^^^^^^^^ 
Schichten (a), (b). (b') und einer Maske besteht. die aus dem Teii der Schicnt (c, oesi 

(d) haftet; 

(4) Gesamtbelichten des restlichen Elements von Schritt (3) mit aktinischer St^hlung durch die Mas., hin- 
durch; und 

(5) Entwickein des Produkts von Schritt (4). 

Ve^hren gem.B Anspruch 1 . wobei die B^'chtu'^ J*^^^^^^^ X:^:^:^ "^^c^S^rt wS 
lichkeit der belichteten lichtempfindhchen S^'^''^^* "^^> ^''^^^^^^^^ („) den an der Sperrschicht (b") haf- 

indem man (i) die besser loslichen Bere.che der ''^'^7^^!' .^^^^^^^^ an den besser I6slichen Berei- 

tenden Teil von Schicht (c) sowie wenigstens die Bereiche der Sperrschicra (o ). aie 
Chen der lichtempfindlichen Schteht (b) haften. entfernt. 

. Verfahren gemaB Anspruch 2. wobei die lichtempfindliche Schfcht photosolubiiisierbar ist. 

. v^rt^hren gem^B Anspruch 2. wobei die iichtempfindliche Schicht photoh.rtbar ist und das Reliefbild als Flexod- 

ruckplatte venwendet wird. 
. verfahren gem.B Anspruch 1 . wobei die Sperrschteht abziehbar Ist und vor Schritt (5) entfernt wird. 

. verfahren gem.B Anspruch 1 . wobei die ''f -pfindii^^^^^^^^^ ^ r:Sr3):';^hr;^^^^^^ 

sre^j^pr^s^:^^^^^^^^^ - - 

Salln schicht (b). die nicht der aktlnischen Strahlung ausgesetzt waren. entfernt. 

7. Verfahren gemSB Anspruch 1 . das weiterhin den folgenden Schritt umfaBt: 

ie^ Gesamtbellchtung des Elements mit aktlnlscher Strahlung von der Ruckseite her durch den Trager. wobei 
!2i Geram*!^^^^^^^^ von der Ruckse«e her nach Schritt (1) und vor Schntt (5) erfoigt. 

8. verfahren gemaS Anspruch 7. wobei Schritt (6) nach Schritt (l)stattfindet. 

9. verfahren gemaB Anspruch 1 . das nach Schritt (5) weitert^in einen Nachbelichtungsschritt umfaBt. 

10. verfahren gemSB Anspruch 1 . das nach Schritt (5) weiterhin eine Antiklebebehandlung umfaBt. 

11. verfahren gem^B Anspruch 10. wobei die Antiklebebehandlung eine Belichtung mit Licht umfaBt. das eine Welfan- 
lange von weniger als 300 nm hat. 

Behandlung mit einem ersten Entwickler. daB 'm wesentnc^n 9 gesamten unbelichteten 

anschlleBend eine Behandlung mit einem zweiten E"*«J^„J^,«? .^^^^^^ entfernt werden. 

Bereiche der lichthartbaren Schicht und wenigstens die unbelichteten Bereicne oer ope 

umfaBt. 

13. Uchtempfindliches Element, das zur He^tellung eines Reliefbilds geeignet ist. umfassend: 
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(a) einen Trager; 

(b) eine llchtempfindliche Schicht, die ein elastomeres Bindemittel, wenigstens ein Monomer und einen gegen- 
uber nichtinfraroter aktinischer Strahlung empfindlichen Initiator umfaBt; 

5 

(c) wenigstens eine gegenuber infraroter Strahlung empfindliche Schicht, die fur aktinische Strahlung im 
wesentlichen undurchsichtig ist; 

(b') wenigstens eine Sperrschicht, die sich zwischen der lichtempfindlichen Schicht (b) und der gegenuber 
10 infraroter Strahlung empfindlichen Schicht (c) befindet; sowie 

(d) eine Deckschicht, die nach der bildartigen Belichtung mit infraroter Laserstrahlung entfernt wird. 

14. Element gemaB Anspruch 13, wobei in der gegenOber infraroter Strahlung empfindlichen Schicht (c) RuB vorhan- 
15 den ist. 

Revendications 

1. Proc^d^ de production d'une image en relief qui comprend : 

20 

(1 ) la production d*un §l§ment ayant las couches suivantes : 

(a) un support; 

(b) une couche photosenslbte comprenant un liant §lastom^re, au moins un monomdre et un initiateur 
25 ayant une sensibility au rayonnement actinique non infrarouge; 

(c) au moins une couche sensible au rayonnement infrarouge qui est pratiquemeht opaque au rayonne- 
ment actinique; 

(b') au moins une couche d'arret tntercalee entre la la couche photosensible (b) et la couche sensible au 
rayonnement infrarouge (c), et 
30 . (d) un film de couverture; 

(2) I'exposition a une image de I'^lement k travers la couche (d) avec le rayonnement laser infrarouge; 

(3) I'enlevement de la couche (d) ayant adh^r^ a une partie de la couche (c), dans laquelle I'^l^ment restant 
est compost des couches (a)» (b), (b') et un masque compose de la partie de la couche (c) non adhdr^e h la 

35 couche (d); 

(4) I'exposition totale de I'el^ment restaht de r6tape (3) avec rayonnement actinique k travers le nriasque, et 

(5) le d^veloppement du produit de I'^tape (4) 

2. Proc6d6 suivant la revendication 1 . dans lequet I'exposition au rayonnement actinique k I'^tape (4) produit un chan- 
ge gement de solubility de la couche photosensible expos6e (b), et I'^tape de d^veloppement (5) est effectu^e en 

enlevant (i) tes zones de la couche photosensible qui sont plus solubles, (ii) la partie de la couche (c) adh§rant k la 
couche d'arret (b') et au moins les zones de la couche d'arret (b') adh^rant aux zones de la couche photosensible 
(b) qui sont plus solubles. 

45 3. Proc^dy suivant la revendication 2, dans lequel la couche photosensible est photosolubilisable. 

4. Proc6dy suivant la revendication 2, dans tequel la couche photosensible est photodurcissable et Timage en relief 
est utilis^e comme une plaque d'impression flexographique. 

50 5. Proc^dy suivant la revendication 1 , dans lequel la couche d'arret est dycollabte et est enlev^e avant I'^tape (5). 

6. Proc^dy de la revendication 1 dans lequel la couche photosensible (b) est photodurcissable et r^tape de develop- 
pement (5) est effectu^e en enlevant (i) le mat^riau sensible k I'infrarouge qui n'a pas ^te enlev^ pendant I'^tape 
(3), (Ii) les zones de la couche d'arret qui ne sont pas expos^es au rayonnement actinique, et (ill) tes zones de la 

55 couche photodurcissable (b) qui ne sont pas expos^es au rayonnement actinique. 

7. Proc^dy suivant la revendication 1 , qui comprend en outre i'^tape de : 



15 



I 
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(6) exposition flash par I'arrl6re totale de I'6l6ment au rayonnement actinique k travers le support, ladite expo- 
sition flash par I'arri6re se produisant apr6s I'etape (1) et avant l'6tape (5). 

8. Proc6d6 suivant la revendication 7. dans lequel l'6tape (6) a lieu apres r6tape (1 ). 

9. Proc6d6 suivant la revendication 1 . qui comprend en outre une etape de post-exposition apr6s l'6tape (5). 

10. Precede suivant la revendication 1 . qui comprend en outre un traitement d'6limination du poisseux apr6s l'6tape 
(5). 

1 1 . Proc6d6 suivant la revendication 1 0. dans lequel le traitement d'6limination du poisseux comprend i'exposition h la 
lumifere ayant une longueur d'onde de moins de 300 nm. 

12 Proc6de suivant la revendication 1, dans lequel l'6tape (5) comprend en outre le d6veloppernent du Produit de 
,5 Se W pi trate^^^^ avec un premier r6v6lateur pour enlever pratiquement toute la couche (c). suiv, par un tra^ 
l^em aiTun d^^^^^^^ r6v61ateur pour enlever pratiquement toutes les zones non exposees de la couche pho- 
todurcissable et au moins les zones non expos6es de la couche d arret. 

13. EI6ment photosensible approprie pour la production d'une image en relief, comprenant : 

20 

Jb! uneToSe photosensible comprenant un liant 6lastom6re. au moins un monom^re et un initiateur ayant 

une sensibility au ravonnement actinique non infrarouge; 

S atr^^ins une couche sensible au rayonnement infrarouge qui est pratiquement opaque au rayonnement 

a? moins une couche d'arrSt intercal6e entre la la couche photosensible (b) et la couche sensible au rayon- 

(dTurilmTcrvSure qui est enlev6 apr.s exposition . une image au r^onnement laser infrarouge. 

30 14. EI6ment suivant la revendication 13 dans lequel le noir de carbone est present dans la couche sensible au rayon- 
nement infrarouge (c). 
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